Pharmacokinetics and pharmacodynamics of paclitaxel with carboplatin or gemcitabine, and effects of CYP3A5 and MDR1 polymorphisms in patients with urogenital cancers.
We investigated the pharmacokinetics and pharmacodynamics of paclitaxel with carboplatin or gemcitabine in patients with urogenital cancer to clarify the significance of monitoring of the serum concentration of paclitaxel. Paclitaxel was administered at 175 mg/m(2) or 150 mg/m(2) to patients with hormone-refractory prostate cancer (n = 10) or advanced transitional cell carcinoma (n = 6) along with carboplatin or gemcitabine, respectively. The relationships between pharmacokinetic parameters and hematological adverse effects, as well as pharmacological effects, were examined. The effects of patient characteristics, including single-nucleotide polymorphisms of MDR1(ABCB1), CYP2C8, CYP3A4, and CYP3A5, on the total body clearance of paclitaxel were evaluated. Total body clearance and volume of distribution at a steady-state after the intravenous infusion of paclitaxel were not significantly different between patients with carboplatin or gemcitabine. The percent decreases in neutrophils and platelets for the regimen with gemcitabine were significantly greater than those with carboplatin, and showed a significant positive relationship with the observed concentration at the end of infusion or time above 0.1-microM concentration of paclitaxel. Post-therapy decreases in prostate-specific antigen were not positively correlated with the extent of paclitaxel exposure in the prostate cancer patients. Neither the polymorphisms at exon 26 (C3435T) and at exon 21 (G2677A/T) in MDR1 nor the CYP3A5*1 allele significantly affected the total body clearance of paclitaxel. The hematological side effects of paclitaxel were intensified by gemcitabine, and were correlated with paclitaxel pharmacokinetics. Monitoring of the serum concentration of paclitaxel will facilitate the therapy, with less myelosuppression and without any loss of therapeutic efficacy.